Small-molecule complement inhibitors cannot prevent the development of the platelet storage lesion.
Suppression of the platelet (PLT) storage lesion would maintain PLT quality over longer storage times. An increased storage period would greatly improve the ability of blood agencies and hospitals to manage PLT inventories and minimize product wastage. Activation of the complement system has been proposed to play a role in initiating or potentiating the PLT storage lesion. This study examines the effect of complement inhibition on the development of the PLT storage lesion. Leukofiltered PLT concentrates (PCs) were split into miniunits containing the complement inhibitors N-acetylaspartylglutamic acid (NAAGA) or compstatin, a control peptide, or saline. Samples were collected up to Day 11 of storage. Complement activation was monitored as C3a generation. PLT quality was assessed by morphology, CD62 and CD63 expression, fibrinogen binding, pH, mean PLT volume, annexin V binding, and PLT viability. Caspase-3 activity served as a measure of PLT apoptosis. At concentrations of NAAGA required to achieve approximately 50 percent complement inhibition, PLT activation, and caspase-3 activity were increased. Complement inhibition by compstatin was highly variable. Compstatin addition consistently resulted in a 37 to 55 percent inhibition of PLT caspase-3 activity, but PLT quality and viability were no different between compstatin PCs and control PCs over the storage time. Neither NAAGA nor compstatin provided complete inhibition of complement over the storage period. Addition of these small-peptide inhibitors to PCs did not slow PLT storage lesion development, in spite of the partial inhibition of caspase-3 activity in the compstatin-treated PCs.